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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a mobile communication 
system whose liigh quality and large capacity are realized without 
lowering its channel capacity, Increasing its system scale and 
increasing its costs. 

SOLUTION: The apparatus is provided with a plurality of correlators 
103 which calculate the correlation of codes of desired wave signals 
contained in received signals of respective radio reception parts, a 
plurality of beam forming devices 104 which form one beam from 
outputs of all the correlators, a detection circuit 106 which senses a 
reception timing from outputs of a plurality of delay profile parts 105, 
a plurality of demodulators 111 by which the received signals of all 
the radio reception parts are demodulated on the basis of the 
reception timing, a plurality of beam forming devices 112 which form 
one beam from demodulation outputs of all the radio reception parts, 
and a control part 114 which weights the respective beam froming 
devices so as to form a beam. 
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1 

WMcof^ 1 (r)t:~M.m!S.^<otii:t}i:^imzx:h ixmm 
mk(7)W.\(r)\i-j^m^mzx '9«-<itcm^ni.#f 
7-0:7 r-^;^a5c7)tti^)^cs-c^^,^T1^ttl•r■l.^^^lg^5^: , 

\,Z\z-2^^j,^ V[zX -g-fi^Wft i:>-yrT f- A J m 
fi^$-ti-Si t tie, ®^c7)m2«0b'-AffM??(C^L. 
filBfliiggsCOtb:'] l~ b'-i^ X h J: l>fiAi=t(t ^^f 
io-t^rXb'-ASrJBfiX^-ti-.&K-A'^x^ hSHlffllgPi: ^ (1 

•tS^-V'jyi^-i/ay^MJrlStt, H?iet'-A'!7x>f 
^-b'-ASfi^g, 

L , >iii f> <7:>mnm^ ^ nn-^is. l r b- a $: f^fs 

■t^tthlz^ 
[00 0 11 



(2) 1*^2 0 0 1-345747 

2 

i-^'-^^mmmi^zm-t^.. 

[0002] 

*llfi^2: Sfi-r 6 ic^-r 2 *c7)T >-r ^ 5 

oil . 5 0 12 ^Wi^^fzyM^-iyf-^^^-k'^o. 
Zr>\^fz^r>f-f5Q\\ .50 12 (;J;OSfi$ft 
;'di-^li*IISSfta5 0 2i .5 0 22 (C^iV^T-etl.-?-' 

fv^^Wiim.\zwm.'m.^fifz\k , s 

tai|B?ixl>. -fLT, «-*IISfiSi5 5 0 2i ,50 22 

^el^iS^^x^cm. A/D^M^tci 0'fi^:f'/\^mmz^ 
m^tl6, #*^SfigS5 0 2i ,50 22 iO!li:>7Ji1^ 

20 -^■Y-^5 00ty-(y^-^5iot{,zm'^ti^. 

[0003] -*f-^-\--Sn500t14i-rffiRIIS503 

1 , 5 0 32 i^zii^^x^mimiz-tttLmmmm^cr, 
n^m^w-tnL, ^conaa^^^izs-rs^mmyay r 

5 0 4 1 , 5042 lCfcV^T3i®7"a7r-f 
/I'Sr^-r^. >'N*;^l^til[s]g55 0 5{4C:<7)®Sro7r 

(fi:^^iil&(±7 -f >-;;/-^5 1 0^<^-t?>mm^5 1 

i«73Sc) , mmifz^m^^ ^yy^^my^ i>ym 

Mi^Ei: txy -f >';^'-gi?5 1 0 {CjiJn-t 5. . 
30 [0004] y < yij-us o oil. ^g-MlSfl 

gP502i , 50 22 i}^h'mz{%^-k ^ i-^X^'imn'i 

^^t^h'ii,-h'&fii>^\%9 ^\yymm%^^bTy'r 
■f^wmi%m^vkw>\\x^mu^k'i^o , flp*>. ryy- 

\yywm^^'£.xm^^f\.fz9 A \ yyx^>-^xam. 

raS-if 3 . jtteaSf^Offl-f-ii, ft::^J:t^fS4tS5 1 2T' 
^fK ? ixT fg^mgl 5 2 0 <^ h. , 
[0005] C:<7) J: 3 ^^K)(*:)Ifi>-^T-Artcoatfc^ 

coryf-^5oii ,50 12 tx.xmi^zif^-f^i^^ 

^r^'^'^tai■tl.ryf-:^T'^>'}, B5a:Li^v;i;a{w2* 
oryrt-50 1i , 50 12 (C<t|.^^^>'<->'f -fg 

fz^:^^^V(nmm^zm-h^-^^i:mi^-t:ibt^x-^ 

[0006] 

50 ^a^co-b ^ ^ lc^)-Sf] L ^cJl^, m 7 tiF-r J: 3 (3 , |3]- 
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3 

^: ^ ^ ff^cr,mcr)a.—f(r)^Wi^ 6 0 2 *»<btfO?il*jS*^ 

[00 07] LA:A<-oT, *f6«!fl{±, ^mwmmi^^'r 
[0008] 

■f^mTi>z^mi<zmm^ix^T>y'i-mf-i:iY-rimu 
mm:^m-ti>m3i^cr>mu^mmt. m^com^^im 20 
iz^mizmm^ti^mts^^mmzj: n'^m^ixfz'^mm 
^i,z^ttimmmm^cr>^^nmi:%&-rhmmcr>n 
m^t. ^^t<-^xcr>mm^i,zmm^tL^mm^<7)tiiti 

^)vmt. imcow. 1 ff)\^-M.m)mt<zx o^-iat^m 
^m\,zim^f\.'{%mmzi, 0 mp^ixT^c^-ccoMisft 

CO h'- MBfUmz ML. ^^mm^i^cota^zh'-A-'/ 

1 1 cc . ^tucom 2 cot:- J. ms(c^ I. im^coiti ' 
f){z\i-M.'yj^-( hizx hM^i-Hi-r^nhMx^::- 40 

ffMS-tfr-i-t'-A-^x-f h3ii)ffllg|ii:$r(l;i;^.:t>OTJ) 
[ 0 0 0 9 ] JSgic7)«||gfigiicoSfitU:>]CO{2ffl 

fSiatc:»-:3;?'f-A'!7x'f hi^S«T-r^i.(7)T'J)l.. t 

fz. mm^mzma^^tifc^ 
pm^m^(^n^-mmm^zM tx^n^'-ix^'-j^^ x ^ 50 
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h'-A'>x'< h$iJlfllgi5lciO»:tt):^n;t:iS^<Oh'-A':; 
[00 10] 

( 1^ 1 (ommc^mm )mni. ^mni^zi^ h v/wf - 1- 

[0011] *-7;Pf-b'-A§ft^g{±II]^M-7;U^t- 
-Ai/XT-A<7)gftggT'J)9, iaiT1i4OC0b'-A 

;U-^t'-A^fi^g(i. n(i«7)ryf"h*^l 0 li - 
1 0 1 n k . ^rvr-^^^ 1 0 1 1 — 1 0 1 „ A>t><o 
MtSfi-^- (RFfi-f-) $rTi^'^;U'<-xvN'y Kfi-^(c^ 
m-r.5>nfli50teJS^fig51 0 2i -102n fc . «-b'- 

gpi OOi, -tf-f-^-gUl 0 0*^?^ttlL7^c^"f S>-^• 
•t'3£ra$r^TV^g:*:it^fiES:^T3 y -f y;(:?-gp 1 1 0 
t, b'-Ar^x-f h ^IS^-r.Sb-A'^x 

[00 12] z.:lx\ +>--f-^-a5i 0 0(ct±. ryf 

:>-#^SSnffli)-cOffiMSl 0 3i -10 3n t.^m- 
h b'- AlStM- ( 4 ilco b'- A ) CO b- AJ^^gl 1 0 4 1 
— 1 0 4 4 k , b'- A|g(:H-coggr o 7 r yUJt^^ 1 

0 5. -1 0 54 k, ^N-;=t.l^tBlslgSi oek^ifSttfj^T- 
Tv^-S.. y ^ yi}-^ \ 1 otcti, ttSccofgii§5 

1 1 li -1 1 l4 k, flDHtSl 1 icoii&klsilSiOb- 
-AJgfiSiJI 1 1 2i - 1 1 24 k , Si^Jt-^figSl 1 3 
k«^'iS^tf>^^Tv^^. 

[ 0 0 1 3 ] ^O,}: 0 tc, 1^ 1 wUfflfiOmiJi. ta!*<73 
■b^' :?TyT•^5•fflV^;^^[16 ^'S^-rSflga<0^f-f-A' 
-g|{&t/7 -( y;<?'-S|5lCf b'-AJBScts 1 0 4 
1 -1044 ai/b'-A^Mtsl 1 2i ~1 1 24 
tt, ■t-f-A'-gBl OOcOb'-AfMtsl 0 4i -10 
44 ty^Vf]-% \ 1 OcOb'-AffMUl 12i -1 
1 24 «O?jJ:?TlIftjm#b'-AB0ttl«Ob--A'>x-^ h 
SrlS^-T'&b'-A'^^x'f h$lJPia!l 1 4^iS(t7^ctOT 
J)!.. i(30^-&, -^^-^^-SBl OOcOb'-AJfMtll 
0 4 2: , ±fR-ri> b'-AcOgt^^fglt, 1 oc7)b'-A 

ffMfs 1 0 4 ic^TcoryT^#^*^<^coA:^fi-^<offl 
mmx-h'S:fih^o\,z'm.-thht\,\.z. y^Vif- 
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mi 1 ooh-'-AffM^i 1 2$r. ■^^imwmti * 
mmni 1 i(o^tmmmk\f. ^mm^i i i^o*:^ 

h$«JffllgPl 1 4CcJ;0i5^$ix^t'-A^x'^ h$: 

[00 14] mz. m2\±^-^^-uioQby 

;y-^l 1 0(c-g-iix-5.«-h'-i.ffM^l 04. 112 
<^m^i:^-^mThh. loob'-AffM^lii. rVT 10 

-^^203^2iiP^j^'ri>. 

[0015] mi<Oi: 9 tcfll^?ilAc-7;Uf-h"A^ft 

^sc7)i!)f^^0 1 m/m2{zm->\^xmm-th .mi^z 

^Tnfic7)r>-f-^^^ 1 0 li -10 In t-Sft$iX 

1 0 2i —102a (ci^i^n.-!), ^m^^mmi 0 2 1 

-1 0 2n Tii. ^ii'fixC:ix/^cORFft-9-^4'^li|i^ 20 

vv ( m , n ) 

= exp{jx2;r(m-l) (n-1) 

w ( m , n ) 

= exp{jx27r(m— 1) (n-1) 

t^^hco^^^z\m^h^ixh\::-2^^ hw (m. 
n) (2) j^Om. ntc^fl>?-'ixfi r 1 J $.f^XLT 

^^hzti^^X'th. 

[00 20] c:^j:9tc. -s-ryT-^^^ 1 o ii -i 
oin co^mm.^t^\^znL. gpi oot^cof 

-AiFMtSl04i -1 044 tCckOb'-A^/x-^ h:^^ 40 
-^5^7-1 0 li -1 0 In commco&Mi)m'\E^ti 

z^mzi^y). -^-i^^-^i oocob'-AffM^i 

0 4i -1 044 \i^ti^^ixim<^^-2-^i^\S.i.xn 
r6<7)aErD7r>f;Uttl^SBl 0 5i - 1 0 54 ^^f] 
i-hZt^^X'^h. 

[002 1 ] HBii:. -t-^-r-gP 1 0 0(^604 lOb- 
-^mtsl04i -1 044 ;^^f^^{IIItc:tJa:^$fL-g.b- 
-AS460b'-iUM-:^-yc7)fifijT'J)-i)* b'-A 
JFMS1041 ;t?^^?>a3tC^-rb--i.a7t?^'aL3:^$il, :6^*50 



[00 16]^^4l5ftaJ102i -10 2n cotii:h 
li. '^-f-'V-^l 0 0t7^y;*-gRl 1 Otli^A,^! 

#i£||^fi^l 0 2i -1 0 2n (cS^fl5-ri>'9--f- 
-r~a$l OOi7)nj||<7)fflMISl 0 3i -103n ti. >e 

^m^^iaSfiSgi 0 2i -1 0 2n t-^<niti:hm^ 
i:^iwti>t. ^mm^^z^tnmmmm'^co^^m 

mmi:^h^'t\MlbLXlii:hi'h. CcoffiMfilOBi 
-lOBn c7)nf@coai^l(i#b'-A?g^*Jl 0 4i -1 
0 44 (ciM^>ix. b''-AffMSl04i -104* rtr 
^ti-?ixb'-A^x^ htcJ;0*^fW*^'tTi:>*iS. # 
b - AJ^fiJciS 1 0 4 1 -1 044 cOb'-A'^x-^f hti. 
1^^b-Ar>x-< hSiJfSIgRl l4{zX^m^^ixi>. 

[00 17] zzx\ m2izm-^^v--^-T-^ioo 

rtc7)t'-ixmt5l 0 4c7)i!)mcov^T|»HB-ri>o 02 

ggi oortcob'-Aj^figssi 04(i. #ryr■^*T•l 

oil -1 0 In ^tcgfi^n. #fflraSl 0 3i -1 

0 3n mzniti^Mzmm^m^ioiif^^mmizML 
X. mn^2o 1 ti]m^2 0 2t^m\^xim(O}Z'- 
A^x^hwdn. n) imi-^h^h. z'iLxmn 
^titz^ryri^m^i o ii-i o in mcomn^^^ 

3(,zi:y)m%^^^ffo. 

[00 18] ^C:T\ b-A'^x^ hw (m, n) (i. 

( 1 ) ^izx ^mb^hztt^x^-^^. mio. 

/s-f j ;r (n- 1 ) /t } ( 1 ) 
[00 19]::^T\ ^J;ili"4ffiIi0r>7^^^^S:fflV^ 
T4|[|cOb--A$r^^T^±i'&, ( 1 ) xtii. 



/4-f- j TT ( n - 1 ) /4 > ( 2 ) 
ob"AffM§5l 0 4 2 ;!?-*^03c7)b-Ab^^ai::h^fi 
X^^htthiz^ b'-AJgiKSl 0 43 7i?^/^[a3^b- 

Ac;^^'ai:;j$ix, ^(^(cb'-AjgfiKSii 0 44 ^^^ms 
cot:'-M.di)-^:h^tix^^:^ij(Dt't^. 

[00 22] +^-f-v -gU 1 0 0 rtco^b - Am§| 1 
04i -1 0 44 ;^^f^ai:^?:a'^b*'-Aa-dtia-:^ 

mmr^yr^jm^^i o 5i -i o 54 tiii® 
ray T )U^^fS.lx^^:^^lb^S^ 1 0 6^*:;^-^ 
^^•x^^a^IHIS8l 0 6(i. «-b'-AS(7)s®ro7T 

^ yU;^^ ^Wj:^ ^:^^m\i^tX^crn$^^ ^yy't b- A 

S-¥ilMi-^B^LT7>fy//-g{5i lo^iiin-t^. 

[00 2 3] ^^t\ 7 y/J'-Ul 1 0(i. MiEL/'c 
i 3 tc?iiSc<?OfItigS 1 111 -1 1 I4 ^^TL. IfSco 

miiii^s*^' 1 mco^^^ ( sfi:?' $ yr) ifzwi 0 f^n 

Ui^7)^IP§|tc(i:^:7yT■:^^^l 0 1 1 -10 1 
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K-x^<ym^<^imA^'ffhixi. t$.m^i i ii ~ 
1114 <7)tii:>]{±t'-Aj^fi£tii 1 2i ~i 1 24 ^ta 

:n^tiX, t'-AffMSSl 1 2i -1 1 24 izXO^'- 

A'^^i.'ih^mw.^Mk. t'-Ajgfijtiii 1 2i ~i 

[00 24] ;c07-f y^y-gPl 1 OcO^-h'-AJfMSI 
1 1 2i -1 1 24 (7)fil)^l±. ll2llJf:L;^>:+;--^-v- 

SEi oocot'-Ajg^si 0 4i -1 0 44 trntr-h 

h. S^^ix^-b'-ju-^x-f >N-;^15!I15I5ISS 1 0 6 
*^<^>Ji»l$^L/ci^S''^•X^Ot--JU#^T«^0 ( i ) it lo 

$:fflvit:»:jli$ix?t;fi5r, h'-A'^x^f hftiJffllgRl 14 
A^i^ffl.. 7-f yx;-gpi 1 ocot'-AffMSffi i 2i 
~li 24 «0Sa»^«$n7^>:£iJ:'ifS^{iS:'^it^BKt5i 

fo^i^aJ^^^s■:3■v^T«•t'-i>,ffM?sl i 2i ~i i 24 

[00 25] .ItOiotc, ^^SfetTjj^Sti, taf^co-t^' 
:?rt^ll5tc^r;-t±3=irSIitOt'-Aa. b. c. d{c 20 
Wf. mra;L/::(ll3tc^S-tJ: dtcgg^t'-Acof-^'li 

a ltCft!!<Ob'-jUb, c. d(7)>r;U^0A*figL, A^o 
b'-Ab<7)b*— ;?eBb Itcft!ic75b'-Aa, c, dOpf 
;l.£rA«f2S-r^i:fc ttc, b'-AcOb-^fiMc 1 
lCfl!!t7)b-Aa . b. dc07;l'^pA^{>i^L. ^fbtcb" 
-Ad(7)b'-^{igd lCft!lc7)b-Aa. b. cC05;U 

^.c\mm-fi>xo\,zmrSL-th. emtio, [ai-^^^ 

rJ- rtlCfcV ^T t b'- AT-^fi LT'cfe^-^tCfift!!^- 30 

'<y b'- A (6] A ^ o T jS ft -t ^ t -CSilil^ 

^. ^coid^t-e^u^b'-A^fi^SSrfltbfisiifii^x 
5^Atcpv^*::t(cJ;0, t?^3t^(0^-b^'^-fktcfctt&lg 

[0026] ( m 2 comwmm ) i mm tf^z-? 

yW^b'-A^'XrAt'ti, b'-A$rjie$W-ri.!£:<g{± 

UcA'-DTb'-A'^x'f hiliiimi 14T'i§^$ 40 

t§*» f> 5fefi!c $ a I. b'- Ay N- ;? - y tiW» L b'- A y \- 
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(c(f «^ o S *<4 1:^ /-^ i&^T' i, SB L b- A y -? - y ?r 
JiJ:^i-C^ -2. J: 9 (c-ri.. 

[0027] ll4ti:*v;K^b'-A«fiJ^acom20|| 

^-v 'J T-p-v 3 yd^SrftliSSflSPt" 1 0 2 (CjSm^ 

[0 0 28] ^+y7V--/3 ygai 15{±04t::^ 
fct^l::, ^TOteUggfigBi 0 2i -10 2n lc*tL 

0 2i ~10 2n coai:>3$rA:'3LTJ:b«5-t-l.ii:t::i; 

0, ryT-f^^ 1 oil —1 0 In ^c7)^-vi;7"b- 

-yaWSIicC^^I,-^^ (dr-vUyi—i-ay-y- 
-f -Cb'-A-^x^ bS'jm 1 1 A\.zm\-th. 
[0029 ] b-A-^x-f hSilffllSBl 1 4{±, ^-v'jr 
L—i^ny^ai 1 5t^±0»:ilJ$n/-c^-vy7'l— -> 

3 y\m.c^m&v.fz ( 1 ).5i:-c'»aisn.i.iams;^ic: 
u—i^ayf^Sithii, #ry7^-tsR^i 0 ii -10 1 

n \,Z^m-h^^M^\%^ \ 0 2i -10 2,. O^ftU* 

c7)if<^o#^isiE-ri.fifliEfiiT'j)>:), efflffiffifcsnffl 

[0030] dOJ; 0 tC§^2<7)|^M(7)J^ffiT«i, ^-v 'J 
yu-va yS^Sl 1 5*«m!±iL7^>:#te|ISfigSl 02 

1 ~10 2n cOdf-vUT'V-i'a W*?S)cSrfflv^t:^-\''J 

7V-y 3 y-'^'f^'/urfctcb'-A'^x'f hi^sw-ri. 
o ^ b- AcojgfK tnmz.mt^ix. fz b 

-A$:IEL < a5:/l-ri. ^ A^'^tgt^^l. • 
[003 1 ] WiiKB^JL/iJ; 0 lC*v/W^b'-Agft^| 
Mt±, $£*c7)-b^':5'ryf-^>-Xf-Atctj(t2.^-fe^'5' 

>-XxA5r^egtC-ri>i;httC, ^-T y7'-:>-^TlCfg«S 

b- A^ IE L < ffM-ri. - 1 *''t'^ h . 
[0032 ] 

^OiEtSS^ftaJ t: J; 0 Sfi ? iXT^c gft fl-^tc-^i *t ^ FJr 

fflRI§IA^<boai::^^A:>l LT loob'-A5r)BfiJi-ri>^ 
^O^lcOb'-AJBsSiggi;. «^<7)SS 1 C0b-Am?5 
J; 0 «-flil ^^?f;'ij)i 2 fLl> b- A A, ^ -2. •x'/Pf-y sxo 
Sfi^' -f 5 yy $:«Ucioa®TD 7 r ^ ;Pa5(73tb:HtcS 
':^v^T^5l^±i-r ±X<nW^^\tU(^\%^^ 



(Ti 1 ^ :? ^mSi<r>\z~MZWfXmt^'th Z t 

<r>i^mm*-'h(7)Tmmmx'^&ztA'(^. -t^'^raw 
/ N y K Ti--^- N'-ii]ss:otiSp*<}n)Sij $ n , Lfz/)<-oxmm 

i.<t 0 t) S hl,Z-mS'ant^r)±^S.cr)lyXy-M.^m^-th 

ztt^x'^h. 

J; -5 L:^ocOT\ ^m^^\%U<vm^m\z\t<^^% i)^^ 
A 5r IE L < IS 1 S.t>'SS 2 c7) t'- AffM^stc J; 0 ffM $ -ti" 



(6) t#r5g2 00 1 -3 4 5 747 

1 0 

(lin *^HBt<^^ v;u^f-Agftsgg«om 1 CO 
[02] -eyU^t'-A^ftSlgrtcot'-AjefiKIScofil 
[03] vyU^ t'- ASft^STSfi ^ ni> # t'- A 

[04] -7ii-^t'-A^mm9.(r>^2cr,mmcr)mmi: 
TTs-fy'oy^mx'hh. 

[05 1 V^Uf-t'-A^ftS^glCfclt^^-t'-AcTJg 

10 m^mi:^-t-mx'hh. 

[06 ] (s!*cosfi^i:om5-^-rro -x ^'0t-?) 

[07] ts!*gs<7)gfittiji^7i^-r0r*) I. , 

1 0 o--^-f-A'-gi5, loii -10 In ■ ryr-r 

StF, 10 2i -10 2„ --AllggfigS, 10 3i —1 

0 3n fflMfs, I 0 4i — 1 0 44 , I 1 2i — 1 

124 -h'-AffMSs. 10 5i -1 0 54 - jiSra 
7T-f;u-gS. 1 0 6->'\-;i,^{ti!5lS«, ll0--7O;y 
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